Geranylgeranyl diphosphate depletion inhibits breast cancer cell migration.
The objective of this study was to determine whether geranylgeranyl diphosphate synthase inhibition, and therefore geranylgeranyl diphosphate depletion, interferes with breast cancer cell migration. Digeranyl bisphosphonate is a specific geranylgeranyl diphosphate synthase inhibitor. We demonstrate that digeranyl bisphosphonate depleted geranylgeranyl diphosphate and inhibited protein geranylgeranylation in MDA-MB-231 cells. Similar to GGTI-286, a GGTase I inhibitor, digeranyl bisphosphate significantly inhibited migration of MDA-MB-231 cells as measured by transwell assay. Similarly, digeranyl bisphosphonate reduced motility of MDA-MB-231 cells in a time-dependent manner as measured by large scale digital cell analysis system microscopy. Digeranyl bisphosphonate was mildly toxic and did not induce apoptosis. Treatment of MDA-MB-231 cells with digeranyl bisphosphonate decreased membrane while it increased cytosolic RhoA localization. In addition, digeranyl bisphosphonate increased RhoA GTP binding in MDA-MB-231 cells. The specificity of geranylgeranyl diphosphonate synthase inhibition by digeranyl bisphosphonate was confirmed by exogenous addition of geranylgeranyl diphosphate. Geranylgeranyl diphosphate addition prevented the effects of digeranyl bisphosphonate on migration, RhoA localization, and GTP binding to RhoA in MDA-MB-231 cells. These studies suggest that geranylgeranyl diphosphate synthase inhibitors are a novel approach to interfere with cancer cell migration.